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Changing Trends in Antimicrobial Resistance Among Invasive Pneumococcal
Pathogens in Asian Countries : Asian Network for Surveillance of
Resistant Pathogens (ANSORP) Study

Sook-In Jung, M.D.*, Na Young Kim™, Jun Seong Son, M.D.", Hyun kyun Ki, M.D.”, Kwan Soo Ko, Ph.D."
Ji Yoeun Suh®, Hyun-Ha Chang, M.D.", Yeon-Sook Kim, M.D., Won Sup Oh, M.D.’

Kyong Ran Peck, M.D.", Nam Yong Lee, M.D.", Jae-Hoon Song, M.D.” *

and the Asian Network for Surveillance of Resistant Pathogens (ANSORP)

Division of Infectious Diseases” and Department of Laboratory MedicineT, Samsung Medical Center,

Sungkyunkwan University School of Medicine, Asian—-Pacific Research Foundation for Infectious Diseasesf,
Chonnam National University Medical School§, Kyunghee University School of Medicine

Chungnam National University College of Medicine, Korea

Background : Emergence of pneumococcal resistance became a global issue since 1990s. According
to the ANSORP studies with clinical isolates and carriage isolates between 1996 and 1999, some
Asian countries showed alarmingly high prevalence of resistance to penicillin and other antimicrobial
agents. To investigate the changing trends of pneumococcal resistance, ANSORP study group has
performed a multinational surveillance study with invasive pneumococcal isolates from Asian coun-
tries.

Methods : All isolates from various invasive pneumococcal diseases were prospectively collected from
14 centers in 12 countries between November 1999 to August 2001. Broth microdilution tests with 16
antimicrobial agents were performed according to the NCCLS procedures. Serotyping was performed
by means of Quelling reaction with use of group—specific antisera.

Results : A total of 685 isolates were collected. Overall, 52.4% of invasive isolates from Asian coun-
tries were not susceptible to penicillin (intermediate (), 22.9%; Resistant (R), 29.5%). Vietnam
showed the highest prevalence of penicillin non—susceptibility (I 20.6%, R 71.4%) followed by Sri
Lanka (I 71.4%, R 14.3%), Hong Kong (I 24.1%, R 76%) and Korea (I 9.7%, R 54.8%). China (I
19.8%, R 23.4%) and Malaysia (I 9.1%, R 29.5%) also showed remarkable increase in penicillin
resistance compared with previous ANSORP data, which were less than 10%. Vietnam (92.1%),
Taiwan (87.7%), Korea (80.6%), and Hong Kong (76.8%) showed high prevalence of erythromycin
resistance. MICgs for ciprofloxacin were 4 pg/mL (Hong Kong) and 2 ug/mL (11 Asian countries
except Hong Kong), respectively.

Conclusion : Compared with previous data from ANSORP studies, antimicrobial resistance among
invasive pneumococcal isolates has markedly increased in Vietnam, Sri Lanka, Taiwan, China, and
Malaysia. Continuous surveillance of pneumococcal resistance in Asia is strongly warranted.

Key Words : Streptococcus pneumoniae, In vitro resistance, Changing trends
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19674l A HANA Hx=2 AyAd F5= WA
H ]t F77F ZaE ol#j(1) At 300 WxE HAA
Aoz HUHHAE vHET B -lactam AL H] B -lac-
tam AlG FAA o AHLH] Aol FHSHA
Z7Fekal QUth2,3). AH}l, A Frie 9 fFE=
7k gotxeziet wim AR QoAM= A HARE
g BEH #g 3o 40-60%7F BleAdS Holi Q)
H4-6). 2y HaE Az sty ofAlop HrEo]
G A HAdE] AlACNA 71 =2 AHe
2 AL Ah2, 7,8). FAA WA FAAIE g ofA]
o} <d%H(Asian Network for Surveillance of Resistant
Pathogens, ANSORP)©] F3alo] 1996-1997d o] Al 33t
AT A TH=(79.7%), LE(65.3%), HIEH(60.8%), El=
(57.9%) Sz 9 AAA 229 HHTd +5
% 50% oldelAl HUAR9 Z/do] AstEe] AT
(7). EZF ofAlo} Y AotE9 v U Kt #35 of
Aoz 3t AFoAE tuh(91.3%), 3H=(85.8%), AT
7HT765%) F°l w¢- =2 YAl WAEAES EATH®).
Tl AlYE T HE RALS] Ao M= #HH ot
o HYAd WAES 68-77%= UEY ANSORP A+
At dA sk IeH9).

HUAH WA A Ao xdQl F4A W
Ael macrolide WA 9A] A AAZCR wE £:g
Z7pela Q) Ae® HuE ul QIth10).

ANSORP 4ol 9JstH ofAlof 17HE2] macrolide
YAES & A9QuEt dX o, HAAE macrolide
WAaEe] Hydd WHAEET o & 2oz RlEu
AUTHT, ). o=t HFAA Ao F7tet A M=
FAA] Yt WAE St QU ofF] HEs @He
U M2 quinoloneo] 3t jAdo] om] HIEgo
(11), vancomycin®] W ¢4 (tolerance)S Hol= w5
Hag v Qok(12).

Hy T FEA W8S ddelAl Azt ZAE
fasteg oo digh HEE J5 A7F WhEAl da

A B
shth B3 W@ @B Aetn M4 2P 20
de @rolAe] WA Aol dyHoR ulst gek
olo] ANSORPOIAIE obalo} xejolal Al AeZS
Aoz A&H AYTRY AFB Y AFL 24t
PYA B Wt Folg Helstn aF 5
oAt Bt B ATE Aastyct

1. o 718

2 dAe A WA AAE R obAorddt
(Asian Network for Surveillance of Resistant Path-
ogens, ANSORP)”0] F¥sto] ofrJo} 9l F5 299
12700l 41 147] 7]3ko] Zholstiiet. & Ato] Frolgt
Zy 7)o A2 Table 13 2t}

2. W% ¥4
1999¢ 11¥€55 20019 8¥7FA] ANSORPY 127]=
1471 718 Widste] 54 A+ Aoz g

we gel Q4 AAeld e BAE AATEE of
Aom sk AT Fob Wl wHpel Hi F
B B, el Folo, FulF elol e Fol
o @AY 5 GAEANA BelE BE APTRFE o
gom AFHom RFF Sysdch AelAw Y
Fpo] RelE A% W, /1A, AW, EIT R 37
A oPEE B 94 Alo] glom, FR WA A
A e El ARse dFed 2do] U W ¥
el gawos gosigeh sg ME Fal, v

=% So) ug REE BE Asit

Table 1. Participating Centers in 12 Countries in the
Asian Region

Country City Center

Korea Seoul Samsung Medical Center

China Beijing Beijing Children’s Hospital

Shanghai Shanghai Children’s Hospital

Thailand Bangkok Chulalongkorn University

Taiwan Taipei Chang Gung Children’s
Hospital

India Vellore Christian Medical College

Sri Lanka Colombo University of Colombo

Singapore Singapore National University of
Singapore

Malaysia Kuala Lumpur University Kebangsaan
Malaysia

Kuala Lumpur University of Putra Malaysia
Vietnam Ho Chi Minh City University of Medicine and
Pharmacy
Research Institue of Tropical
Medicine
Princess Margaret Hospital
King Saud University

Philippines Manila

Hong Kong Hong Kong
Saudi Arabia Riyadh
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3. ¢ 4 2 FAA A=A A4

2
Aol A AUl ST ey,
optochin g3 ZLAAAN >14 mm) S
A@tdt oS Agelateh. Penicillin G, amoxicil-
lin/clavulanic acid, cefuroxime, ceftriaxone, eryth-
romycin, azithromycin, clarithromycin, clindamycin,
ciprofloxacin, levofloxacin, moxifloxacin, gatifloxacin,
gemifloxacin, doxycycline, trimethoprim/sul-
famethoxazole (TMP-SMX)o| thalo] HAulX] w|3]
S o]gdte] FHAYA s Z(minimum inhibitory
concentration, MIC) AAFE Al cH(13). A
w2t ZbzF 2uf¥] 129A|9] FEE 3|45, cation-
adjusted Mueller-Hinton broth (CAMHB, Becton
Dickinson, USA)E ©]&3st3tt. EHTHHE o] &3}
370 5% CO, 7|l 18-20417F Feb whakal w5
ke ¥l 09% A A+E 05 McFarland 7]<=e]l
Houls EEEr HEE E{AIR & olg 345k
A7k 5x10° CFU/mL7F E=8 sigiet o] & 54
NE FAAZE H7hE CAMHBO &gt & 37T 5%
COx ¥iF7IolA 20-24X% &< wieFstieh 2t A
o A oF #ES $3 MIC breakpoint+= 20024
= National Committee for Clinical Laboratory Stan-
dards (NCCLS)oA AAIRE 7]5S with(13).
Ciprofloxacine NCCLS 7]50] glo] 992 MIC >
4 pg/mLE #/dol Aste Aoz IhEsigithi4). 3
AA | 3t obA] WA (multidrug-resistance) & Al 7}
A FR ol FAAC WS HY HE Aol
olH3t FAYAC] EFL B-lactams, macrolide A<,

quinolone Al¥, TMP-SMX So] 33t= i)

=0}

4. 249

HE wFe AR BAEARR] whel group-spe-
cific antisera (Statens Seruminstitut, Copenhagen,
Denmark)E ©]€3F Quellung 8- AlYste] A4

& 2y

A WETE AAE B GHAA BAL 913
A, o4 AL FYA G olitet
PR AY, APWAL, FEY, SeRolES] A

)

2], Fu](asplenia), W AT, F7jo]4], w24
T T, AR "Ry, wy Ee
& AT FatAl WA HiE T AEse] oA
A BAE fld SuEEA s RS skt

[
ic|

1. 34A 24 43

1999 11458 20019 8474 54 wE+t 7
dol Ao s 12709 1470 7]¢ollA &2
& 685utFRtE wbER FF(112+F),
=(1113+5), HEH(6335)] &olAth(Table 2). #|
Fato]l wejE HA dE Hy Ago] 3B5%E 7MY
3, "N 304%, FolH 95%, HAHFH 82% &l

olN
o

_"_jL'
o
=y
A
rlo

—

32 2 od ol i o
20,

o

6859 HUAY T 2nE EY #yAdd 3
4 FF7H<0.06 pg/ml) 3269t5(47.6%), F5= U
A FFE7H012-1 pg/mL) 15735(22.9%), WA 57}
(=2 pg/mL) 20295(295%)2A, AA| 5 5 52.4%
7F AU A= tigk 7reAdo] AstEe] qlslch iy A™
WAES =7IEE Zol7b lslem, HEWC] 92.1%
(F5= WA (1 206%, WA [R] 714%)= miyda
H|zhed w59] vl&o] 7M=L, ARt 85.779% (1
71.4%, R 14.3%), & 679% I 24.1%, R 43.8%), st
= 645% (I 9.7%, R 54.8%)2] <=o]tH(Table 2, 3).
B3 F= (AT Ao} oot #HyAd vzt
A WY vES A7 432%, 386%E 1A
ANSORP <+t ZAxte] wlgte] HUAR vjgeA #+3
9 W=7t #A5] F7kstart. iyl ok MICe-2
A&o)A 0.03 pg/mLEE F=, tinl, HEHE, SFolA
4 ug/mL7HA e B35 K cHTable 3). U4z MIC
7b 4 pg/mL ol = WA #FF= AAY 111%=E
HEY 59 365%, = w59 258%, &5 w9
143%E A5tk AAEEE Y, HHLH F9
T AAAE 46.5%7F By e vz ld vt
8, A, Fold T H|Fd FANAE 62.3%7F vl
oz vREFAE HANA WA #+F9 EEol ¢
QFeH(P<0.001).

Macrolide AQ A ok 74 238 K4,
AA w#F = 545% (1 1.8%, R 52.79%)7} erythromy-
cinol HZeAE Bk S7ERE= HEF92.1%),
TH(87.8%), r=(80.6%), F5(76.8%), S=(73.9%)lA

erythromycin® B4Rl w39 H]&o] =St

<

T

=
53
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Table 2. Prevalence of Penicillin-nonsusceptible Strains of Invasive Pneumococcal Isolates from 12 Countries

PNSP, %

No. of pneumococcal

Country isolates No. of PNSP' Invasive pathogens  Carriage isolates™  Clinical isolates4®
(1999-2001) (1998-1999) (1996-1997)
Vietnam 63 58 92.1 704 60.8
Sri Lanka 42 36 85.7 76.5 4.2
Hong Kong 112 76 679 NA" NA"
Korea 31 20 64.5 85.8 79.7
Taiwan 57 36 63.2 913 387
Thailand 52 28 53.8 456 579
Singapore 35 16 457 46.3 23.1
China 111 48 432 134 9.8
Malaysia 44 17 386 13.3 9.0
Saudi Arabia 39 12 30.8 50.0 NA"
Philippines 22 6 273 2.1 NA"
India 77 6 78 12.8 38
Total 685 359 524 35.8 345

“NA, not available; TPNSP, penicillin-nonsusceptible Streptococcus pneumoniae |nc|ud|ng penicillin-resistant strains and intermediately resistant strains,
*Percentage of PNSP among carriage isolates from a previous ANSORP study [19], *Percentage of PNSP among clinical isolates from a previous
ANSORP study [18]

Table 3. Antimicrobial Susceptibility to B-lactam Agents of Invasive Pneumococcal Isolates from 12 Countries

Penicillin Amoxicillin/clavulanate " Cefuroxime Ceftriaxone
Courtry MICe  MIC range o (o) MICx  MIC range o (o) MGz MIC range o (o, MICo  MIC range o (o)
(wg/ml)  (ug/mL) (ug/ml)  (pg/mL) (wg/mL)  (ug/mL) (pg/mb)  (ug/mL)
Vietnam 4 0.008-8 20.6/71.4 8 <0.015-16  12.7/23.8 8 <0.03-32 4.8/74.2 2 <0.03-16 9532
Sri Lanka 2 <0.008-2 71.4/14.3 2 <0.015-2 0/0 4 <0.03-8 7.1/19.0 2 <0.03-2 0/0
Hong Kong 4 <0.008-4 24.1/438 2 <0.015-16 2.7/136 8 <0.03-16  10.0/50.0 1 <0.03-16  3.7/0.0
Korea 4 <0.008-4 9.7/54.8 4 <0.015-8 9.7/9.7 8 <0.03-16 3.2/61.3 1 <0.03-8 3.2/32
Taiwan 4 <0.008-8 24.6/38.6 2 <0.015-4 7.0/0.0 8 <0.03-8 8.8/40.4 1 <0.03-16  1.8/0.0
Thailand 2 <0.008-4 26.9/26.9 2 <0.015-4 1.9/0.0 8 <0.03-8 1.9/36.5 1 <0.03-2 1.9/0.0
Singapore 2 <0.008-4 28.6/17.1 2 <0.015-2 0/0 4 <0.03-8 5.7/28.6 1 <0.03-2 0/0
China 2 <0.008-8 10.8/23.4 2 <0.015-16 1.8/5.4 4 <0.03->32 4.5/19.8 1 <0.03-32 01.8
Malaysia 2 <0.008-4 9.1/29.5 2 <0.015-4 2.3/0.0 4 <0.03-8 2.3/29.5 1 <0.03-4 023
Saudi Arabia 1 <0.008-2 20.5/10.3 1 <0.015-2 0/0 4 <0.03-16 2.6/12.8 05 <0.032 0/0
Philippines 0.25 <0.008-0.25 27.3/00.0 0.12 <0.0150.25 0/0 025 <0.03-05 0/0 025 <0.03-006 00
India 0.03 <0.008-1 7.8/00.0 <0.03 <0.015-05 0/0 0.12  <0.03-8 01.3 <0.25 <0.0305 0/0
I, intermediately resistant; R, resistant
Amoxicillin/clavulanate was tested in a 2: 1 ratio, and data reflect the amoxicilin component
(Table 4). Erythromycin®] MICee HEM, divh, 3+ gatifloxacin®ll B4 FF=0] Q= o
=, 2%, T, A7tEE, dEolx|ofo A >32 ug/mLi AA w7 F 37HA AlE ol Al A1 WAl
2 1% YA4LS 2t Erythromycin 243 #iyA4d A WAL Bl HF3l 27333405%) 91, 2rpda
A LA BAE EW erythromycin A5A o5 = HEY #F F 905%, TF 60.6%, hEl 56.4%, &
% 3.8%7F HYA=d YAl ¥, erythromycin WA 2 54.8% S|4 =2 HrE Ky HuyaAd YA &+
T+ % 51.8%7F HYAHA WAL R erythromycin®] U FMIC >2 pg/mL)= T A deirz w2 1l
Aol wFoAl  penicillin WA ¥WZ=7F o =34 =9 YAE Egonw cefuroxime 99.0%, erythromy-
(P=0.001). cin 94.1%, azithromycin 92.5%, clarithromycin 91.5
Ciprofloxacin®] MICy< Z&°] 4 ug/mLA3, TF 9%, clindamycin 55.0%, ciprofloxacin 9.1%, trimtho-
= ALt 1= = 2 pg/mLoltHTable 5). Ge- prim/sulfamethoxazole 97.5% SolA 7Aool A5}E
mifloxacin® MIC7} 2 ug/mLE Z43st= 5= 4A o] Q%K Table 6).

EZ] oora, 5(9.2%), HTH3.6%), AE(1.4%)0) =

4 Zigdn) slsted A 36 A M 1= 20044



Table 4. Antimicrobial Susceptibilitiy to Macrolides of Invasive Pneumococcal Isolates from 12 Countries

Erythromycin Azithromycin Clarithromycin

Country MCs  MCx MC range oo o) MG MICo  MIC range o (o, MCx  MCxn  MIC range o (o
(ug/ml) (ug/mb)  (ug/mL) ° (ug/ml) (wgml)  (ug/mL)  (ugimb) (ug/mb)  (ug/ml) °

Vietnam >32 >32 0.03->32 1.6/90.5 >32 >32 0.06->32 3.2/88.9 >32 >32 0.015->32 0/90.5
Taiwan 32 >32  <0.015->32 1.8/86.0 32 >32  <0.03->32 1.8/84.2 32 >32  <0.015->32 3.6/82.1
Korea >32 >32 0.03->32 0/80.6 >32 >32 0.06->32 0774 >32 >32 0.015->32 32/742
Hong Kong 4 >32 0.03->32 0/76.8 8 >32 0.03->32 2.8/74.3 2 >32  <0.015->32 46/722
China >32 >32  <0.015->32 0.9/73.0 >32 >32  <003->32 0/739 >32 >32  <0.015->32 0/73.6
Singapore 0.06 >32 <0.015->32 2.9/40.0 0.5 >32 <003->32 5.7/34.3 0.03 >3  <0.015->32 11.8/265
Thailand 0.12 16 <0.015->16 5.8/36.5 05 16 0.03->32 2.0/33.3 0.06 16 <0.015->32 0/36.5
Malaysia 0.06 >32 <0.015->32 6.8/34.1 0.12 >32 0.03->32 2.3/37.2 0.03 >32  <0.015->32 0/32.6
Philippines 0.06 16 <0.015-16 45/182 0.06 0.5 <0.03-1 4.5/0 0.03 1 <0.015-8 9.1/136
Sri Lanka 0.06 8 <0.015->32 24/14.3 0.12 1 <0.03->32 49/7.3 0.03 025 <0.015-32 0/9.5
Saudi Arabia  0.03 012 <0.015->32 0/10.3 0.12 025 <003->32 0115 0.03 006 <0.015->32 077
India 0.06 0.12 <0.0154 0/1.3 0.12 0.5 <0.03—>32 7.1/2.9 0.03 006 <0.015-8 0/1.3
“, intermediately resistant; R, resistant
Table 5. Antimicrobial Susceptibilitiy to Fluoroquinolones of Invasive Pneumococcal Isolates from 12 Countries

Levofloxacin Moxifloxacin Gatifloxacin
Country MCs MICow MIC range IR MICss MICo MIC range IR MCs MICo MIC range IR

(pg/mb) (ug/mL)  (pg/mL) (%) (pg/mb) (wg/mb)  (ug/mL) (%) (wg/mb) (pg/mb)  (ug/mb) (%)

Hong Kong 1 2 0.015-16  0/8.0 0.12 0.5 0.012->16 6.3/1.8 0.25 1 0.03->16 0.9/8.3
Singapore 05 1 0.12—4 290 0.06 0.12 0.015-025 00 0.25 05 <0.25-1 0/0
Taiwan 1 1 0.008-16  0/1.8 0.12 0.25 0032 1800 0.25 05 0.06-4 1.8/1.8
India 05 1 0.06-8 01.3 0.12 0.25 00152 130 0.25 0.25 <0.03-8 014
Korea 1 2 0.25-2 0/0 0.12 0.25 0.06-05 00 0.5 05 0.12-1 00
Vietnam 1 1 0.015-16 00 0.12 0.25 0.06-025 00 0.25 05 0.06-1 00
China 05 1 0.12-2 0/0 0.12 0.25 0.004-1 0/0 0.25 05 <0.03-1 0/0
Thailand 1 1 05-2 0/0 0.12 0.12 003-05 00 0.5 05 <0.03-1 0/0
Malaysia 1 1 0.015-2 0/0 0.12 0.25 <0.002-1 0/0 0.25 05 0.06-1 00
Philippines 1 1 0.5-2 0/0 0.12 0.25 003-05 00 0.25 05 0.06-1 00
Sri Lanka 1 1 0.5-2 0/0 0.12 0.25 0.06-05 00 0.25 05 0.12-1 00
Saudi Arabia 0.5 1 <0.004-2 0/0 0.12 025 <0.002-025 0/0 <025 05 <0.25-1 0/0

Table 5. Antimicrobial Susceptibilitiy to Fluoroquinolones of Invasive Pneumococcal Isolates from 12 Countries (Con-
tinued)

Count Gemifloxacin Ciprofloxacin
oun

v MICs (g/mb)  MICy (ug/mL)  MIC range (ug/mb) MICso (Lg/mb)  MICg (pg/mb)  MIC range (pg/mL)
Hong Kong 0.03 0.06 <0.015-1 1 4 0.015-32
Singapore 0.015 0.06 <0.015-0.5 0.5 2 0.5-16
Taiwan 0.015 0.06 <0.015-2 1 2 0.008-16
India <0.015 0.03 <0.015-0.12 1 2 0.12-16
Korea 0.03 0.25 <0.015-1 2 2 0.25-4
Vietnam 0.015 0.03 <0.015-0.12 1 2 0.12-4
China 0.015 0.03 <0.015-0.25 1 2 0.12->32
Thailand <0.015 0.06 <0.015-05 1 2 0.5-8
Malaysia 0.03 0.06 <0.015-0.5 2 2 0.0154
Philippines <0.015 0.03 <0.015-0.12 1 2 054
Sri Lanka 0.03 0.06 <0.015-2 1 2 054
Saudi Arabia 0.015 0.12 <0.015-0.12 1 2 <0.015-4
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Table 6. Antimicrobial Susceptibility of Invasive Pneumococcal Isolates according to Penicillin Resistance

PEN" No of Percentage of isolates nonsusceptible to antimicrobial agent
(ug/mL pneumococcal

isolates AMXCCYT CRXMT CTRX® EM' AzM" CTM™ CLM™ CPFX™ LEV*® MOX" GAT™ ST
MIC =0.1 359 14.0 709 53 82 785 782 48.1 7.8 3.1 28 3.1 89.8
MIC <0.1 326 0 03 0 239 278 229 16.9 47 0.3 0.3 0.7 404
MIC =2 202 24.4 9.0 85 941 R5 95 55.0 9.1 4.0 4.0 45 975
MIC <2 483 02 1.4 04 379 364 353 24.2 52 038 0.6 0.9 53.1
MIC =4 72 M7 100.0 1.1 986 9WB6 972 63.9 11.1 28 28 42 97.2
MIC <4 613 33 29.8 18 493 496 466 29.8 58 1.6 1.5 1.7 62.6

“CTM, clarit-

“PEN, penlculln TAMXCCY, amo><|C|II|n clavulanate; TCRXM, cefuroxime; *CTRX, ceftriaxone; "EM, er¥thromycm AZM, azithromycin;
“SXT, trimethoprim/sulfa-

hromycm CLM clindamycin; CPFX ciprofloxacin; §§LEV levofloxacin; " "MOX mo><|flo><acm
methoxazole

TAMXCCY was tested in a 2: 1 ratio

GAT, gatlfloxacm

Table 7. Serotype Distribution of Invasive Pneumococcal Isolates from 12 Asian Countries

No. of strains by serotype

No. of
Country )
isolates 19 23 6 14 9 3 1t 15 18 11 2 5 33 Other
Vietnam 63 24 16 2 10 1 — — 1 - - - - - 9
Sri Lanka 40 12 11 2 6 5 — — 1 - - - - - 3
Hong Kong 108 30 25 13 7 - 3 1 2 1 - - — 3 23
Korea 31 10 2 4 1 2 4 - - - 2 - 1 - 5
Taiwan 52 8 9 7 10 4 1 - - - - - - - 13
Thailand 35 6 4 4 2 2 3 - - 3 2 1 — — 8
Singapore 17 2 5 3 3 — — — 1 — 1 — — — 2
China 109 35 12 5 9 3 4 2 2 3 2 — 2 3 27
Malaysia 40 16 6 5 1 — 1 1 2 1 — 2 — — 5
Saudi Arabia 35 7 2 4 3 5 — — — — — 2 1 - 11
Philippines 19 5 - 3 - 2 - 1 - - - 1 1 - 6
India 67 12 5 6 5 2 1 1" 1 1 1 2 2 1 17
Total 616 167 97 58 57 26 17 16 10 9 8 8 7 7 129
% of total strains — 27.1 157 94 93 42 28 26 16 15 13 13 1.1 1.1 20.9
2. 949 ¥ P=0.015), ~E|20]=9] AE-(0OR=2.8; 95% CI, 1.1-7.4;
A} 73 F 2 616720 Y& Y A2 A P=0.032) °] =#@Ad HFUA™E EAX =SS Macro-
3+¢lcH Table 7). 19%0] 27.1%2 7P Wk, 23% lide ¥lgt~d w@-at AASe SHHA A¥AA= 5
15.7%, 63 9.4%, 148 9.3%°] Hl=2 ®glt} 24 wjuk Al muke]l A5 (0OR=3.13; 95% CI, 1.9-5.2; P=0.001)7}
o] Aol A% 1980 323%2 7P Weky, 238 169 HyAlde] gt v]Z<4(0R=154; 95% CI, 9.5-25.0;
9%, 148 115%, 63 9.2% 2:0]3it}. P=0.001)°]%lt}. Quinolone®ll gt w74 HHot
#AFe A= HUA"Y 2=l (MIC>4 pg/
3. QAFE 79 g7 mL) (OR=2.3; 95% CI, 1.1-5.1; P=0.035) ©5olgith
Ao w2 wyAe 7ed Z3e wd gz HUdde g Azol wet 247+ getAlo] digh W
v ggo) 5H) mlRkel A 15435(59.7%; 1 22.9%, R ol S7kehs S HAoH, levofloxacin, moxi-
368%), 541 olAtelAE 19373(50.0%; 1 233%, R floxacin, gatifloxacin®] W3t WAL Z+ oAl {AFSH
26.7%)% 541 vlnklA Wy @Fol o el mmsp  AHE BA%
EUTHP=0.005). HYAA ¥ @t 25
Aol it chAR o)A 54 WTHOR=1.7; 95% o #
Cl, 1.2-24; P=0.002), 71¥x]#&d3HOR=2.0; 95% CI,
1.3-3.1; P=0.003), 2}%EFOR=2.3; 95% CI, 1.2-46; 2 43 AFe oMokt FE A YolA #HE Tt
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FAA W AAE flel ANSOROP7F Al=gst Al WA
=A T5 AFoltk. IAL ANSORP AioflAe A4
AAL v7F =EoA Eejd dHE7EFe] A WS
5<.AP0W°LH7 ), & dAjeAe AA #HE T+ ZJ%‘

T4 ol HUA™ WS 52.4%)°]
+F7F EZFE 1996-19999  ANSORP o:]_—[L 9
AR WA(HEF 345-35.8%) Hrl § & Aoz
WERaL Qlo], HE Fate] WA Eol °V\]°]’ Zy ol A
AAR v FTHEESE AT = USATh o= AY
H2e fARE A7l ARE §H19 25-309%9F v+
34.2%0°f sl =2 WECItH5, 16). HUA" WAE
of olol 7 5718 wheh A2 W Edol|A w2 A
EN S, dHlolrore] WAEE a5 ddelE & 4 3l
o} HEYS AA IS4 439 92%7F HiAlle] o
gk ge/dol AstEel qlan, 53] 71%°l4 MIC 2 ug/
mL oo 1= WAS Hol dd AA Hio WHE
= Holil St o] Am7E AW A9l 7 thshg A
A Y Amol7] wiie] HE

0{4

—

7
3

Ul FES SEE L Aveli el 4

= Aeg ERiEgoy, S, Holilol= BA At
Amsol Hlste] £93] F7HE UWAEES Holal Qith
E3] F=29] 39 37 ANSORP 97 th2 zgEofA|
10% W9 fAudy WAEES Hlouk7,8,17), o
Aol A= 40% o9 oAl UMY BREE
Hook #ligtate] HyA dolA -2 wigk ®
02 54 A9 A=t F7kska vk X*Olt} 7
7 ANSORP QoA HEH, &3, 3=
H H¥E 9 HyAd MICy 3 2 ,ug/mLM__

ol AFAHE 4 pg/mLZ Ueht UAdE B ozt
Wigel Ax® F7kL S-S & & Stk dA7A
AFtolA FE= WAolW MIC 2 pg/mL7HA2] #Hy4d
d WAEE AEFd dEelv #8359 Azl o] B
FE VAA] Y= AR dEAA QleHE(18,19), U
HAEY e 7Y WA AR S ddHeR
o oJujzl Qlotil & 4= itk ojn] FriE] FolA=
UA" MIC7F 32 pg/mLel w55 % HilEil §lo], 3

3 opAo} FFoA Q] WA A= FUHE fAle] B
dazt Sk & ditelA #Hudd wized =
#AAFY =HAd AFAA/E= 54 mvre A, 71#
AH AL AAEYE, 2ERO|EL] AME Fol FRIF
7|1Ee] dEx P EE /\0} He oA 7]Adzgh
B -lactam FAQ] AH8H, Y, WU &5, 6, 14,
19F, 23F9] @AE o] =t ol=d (et vjud
YR ek= AIFHTH20).

HE oA HUAR WAae Skt A4 Mg 5
el WA A macrolide WA Z7ho|ch
PROTEKT®] ZAF Ao A= FH=7HSI4 25%, 1
oA 308% 2o Hi@Ttwt w@F7) erythromycin WAlS
Holi glowm, 1997HNE 200187H4] A3t SENTRY
ATfold= AJARIES 257 Adds 5 23%7F
erythromycin YA o1th15,21). Z8vt 2 oA
olAlo} A7+59] erythromycin® ¥4 59 Hot
H&o] 545%% fFHolu w=of ®sf w9 =2 AR
£ HoFx qith 53] ¥Ed, dvh 3=, &F, 5=
oAM= vz HlEol 70%E L“‘_L erythromycin
MICy©] 32 pg/mLE "t L= WA 571 29.8%9
A =gt

Macrolideo] st WA7]de glREel wgo| <fst
MLSp 3% 554 °F= %é(efﬂux)"ﬂ 9]?‘& M ®
Aoz Uz 4 Aok?22). MLSy E@HL ermB +4
Zket o] 9l erythromycinoll gt MIC7t 64 ug/
mLS 2= 1= YAE Holw macrolide] o=
lincosamideW streptogramin®]®= WAFJAS Holth

e M EEHES mefA FRAL #EEe] 9la
erythromycin®] gt MIC7} 1-32 pg/mLZ F5%= U]
e Holy T E A4YY ALt wAgdE HolA
Fett

ofrlo} 2o HFEL erythromycin® MIC %to|
64 pg/mL oL g W§ w3, FARA FAA A 3F
A7tz dEolAobE ATt FEEY F7oA £
H #FE2 50% o)A ermB AR &2 ermB+
mefA FRAAE H{skaL UTh23). & ATolAl uhE
A macrolide WA+ AEZ9 H?“O]X}L 54 wRke]
A (OR=3.13; 95% CI, 1.9-5.2; P=0.001)2} YA
gt ¥4 (0OR=15.4; 95% CI, 95-25.0; P=0.001) %
ojglem, 7o Hid HEQIAE= A macrolide
AREE, HUA™ WA, 54 mlRtke]AL 654 o] ¢
B, Bota, T Fold HY, Fo] B+ FHls A,

< J¥E, 6A, 6B, 14, 23F, 19F, Z84HEE Ao
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Yot} aofdolA E89] Ak Fo| rh24).

L 04?01]*1 gFol® ofAlol 299 macrolide WA
Aoz e a3t 9ujrt vk Macrolide
o] A= HHFL HW?‘* Aol gt -3t

2 Qs AHgrtE] g5 #H#e Amo SlojAl
AHom AAEo] gomn 41 0= dets], w=g
o13] 5o A9Ats] #HHY A& AFol= A} oA
2 FHET uH25-27). 2y ofAlol A oA ma-
crolide Alg9] Ao gt WEC] =11, +F MIC
b hEE 32 pug/mLE ZHsh= 1E YWAALE vFo]
£ o macrolide AlES A AHH "5 #HHO A=
GE0 R ARgSh= A2 AR ARE U 4 e A
o7 o

HE oA HYA™Z macrolide W/del 7ol
el A A8 G5 HEe] AR oz AR “5F
7] fluoroquinolone” ¢! levofloxacin, moxifloxacin, gati-
floxacin &©°] Hoh FHSHA ARFEHIL Slch of=7
ciprofloxacin AA| HHFdol] g FFHo| -5}
A EXFo= Bt A F7] #HEFY A=
Sofl @ol] AgE9lch 1 AT vt HH
ciprofloxacin W] S7H7F A& HIilE o](28), AA
Zk oA AbEHoR FEE AA tigk WAe FUt
7h Hauwan Qleh dA7bA] BRaE HE 4t FEE
WAL ZFo] 7P =2 Aoz IR SIth(29). ©]
Hiuo w2y FFolA 28 HETd 5 10% o)
o] ciprofloxacin (17.8%), levofloxacin (13.3%), spar-
floxacin (12.8%), gatifloxacin (12.2%) 5o WAL
o]a Q1o ciprofloxacin, levofloxacin, sparfloxacin
9] MICy 32 pug/mL ©]do]th & Aoz &5

2 gemifloxacng A3t ciprofloxacin, levofloxacin,

moxifloxacin, gatifloxacin 5 FHA=E AA T
MICg©] T2 ofXo} 7tEe| Hgte] ESktt of7] ot
£ oMo w7 - AR HIEW, g, vtk o]
HYA ey macrolide W&l =73

- fluoroquinolone WA-& &£34 &S
Atk 2y FF9 Aol FrEeh whel o) 3l
WA w5 Fol =7 grol AuE sheAdo] gon=
(30), Th& ofXlof w7tEolA o] Ao et Aol &

7FoHe AL AlRE EAIRLE T 4= QlthopAlol ZHof A
o AH5A "gtd FR0lA 7 &3 @FE> 19,
23, 6, 14822 AA BP9 615%E AA ot o]
A= A4 AAE QAreE AE ANSORP Aol A

2 Agst AFoA 63(22%), 238 (17%), 19%8(16%),
148(6.3%) T+ B1Z=9} Ao ztoli= YA FARRE 2
HIE Hola Rtk 24 u|wke] Aol 198 0] 32.3%
2 7P B, 238 169%, 148 11.5%, 69 9.2% <=
o]leh. 237} thEF WAl9] AZFo] HA g 24 T
O] Aol Al AREE = Sle T7FY) ARAl WAl
(conjugate vaccine)©] &IV} Q= 4, 6B, 9V, 14, 18C,
19F, 23Fgo] 24 wigk Aolofx] Bejd 59 65.8%
oF A5kt
2 dA7te HEFae FA WAEECl P wuL
dEA A= oMAo A 12704 HEE HEFE
At AR 3 A A T5 AFEA,
ofAlo} Ao A HHLFL] A Aol AL oSy
I GSE ERlE 4 lSltk 5] HEW, =, 7
9 A9 HUAddely macrolide® WAE %
Y A=TE AANA TP =& £EE Holi 9o
gh T Aol o] dAs] QtETh

2 o

5 F 1980 dhFE #HyAAE HES B -lactam
AE3} H] g-lactam AE FAlol g HH LA &
A WAdol FAsHA Skl Ul 8 ol AAA
ol #AZ giFEI Qltkh. ANSORP oAl oFAlol
oA #HFE el A WA 1 Wt Fof, iAol
7174 9 QRIAE B A £ =4 3F ATE Al
Yshgict.

Mz 2 Hh - 1999E 11958 2001 8Y7EA] oFA]
of Ao 1270=r2] 1470 7]HollA #HEF 4+ HES A
o A HAR Hod AFAH HHEIA+E dder oA
AufA] m=Fs] S o]gate] 1670 FABAL] MICE +
shaict YIS BAS Qlste] HEw A9s 4

£ gder gRIIExE AR Quellung WH8-&
ol @84S Adskalch
A 1} % 6857F F 52.4%7F HlyA Ao hsfe] ]

HeR(FEE YA 229%, WA 295%)S M
Hzs WEW(921%), 28"7H85.7%), $F(67.9%),
3(645%)2 o]ttt Erythromycin®] wjgt w7
A HES HEW(92.1%), HwH(87.7%), $=(80.6%), &
F(16.8%) oA =A YetHta, HEY, tiut, 3=, ¥
T 59 erythromycin®] MICy©] 32 pg/mLE d&= 3L
EREE HAd &F A7rEE 9Tl dRoAe
fluoroquinolone®] tgt WA w7k E@Sch HA|




w7 5 HAUWAE #F79 HEL 477% A0 BAHEL
1987 2330] 7P €L, I 9 63, 148 F°] UA
ot YA v3ed HA5e AEAARE SA vT
(OR=17; 9% CI, 1.2-24; P=0.002), 7|#XH23t
(OR=2.0; 95% CI, 1.3-3.1; P=0.003), JAd5%(OR=
23, 95% CI, 1.2-46; P=0.015), 2HZo]=9] A&
(OR=2.8; 95% CI, 1.1-7.4;, P=0.032)°] &2l=| it}

d E: IS d8y I8 R o & A
o] Az ofxlo} Z7tEolA HUAR, pg-lactam %
macrolideo]] gt HFH#e HAAE D WA A=7F F
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